Bi-directional regulation of dephosphorylation of cAMP-dependent phosphorylated proteins by cAMP and calcium in permeabilized rat heart cells.
We studied the regulation of dephosphorylation of cAMP-dependent phosphorylated proteins of isolated, permeabilized (skinned) myocardial cells from adult rat. Staurosporine, a potent inhibitor of protein kinase, inhibited cAMP-dependent phosphorylation of phospholamban and troponin-I, the key proteins in the control of contraction and relaxation of the myocardial cells. Staurosporine antagonized the stimulatory action of cAMP on the spontaneous beating of the myocytes accompanied by dephosphorylation of phospholamban but not of troponin-I at pCa 7-8. In cold ATP dilution experiments with apparent stoppage of protein phosphorylation, dephosphorylation of phospholamban was accelerated both by Ca2+ and staurosporine but that of troponin-I took place only in the presence of Ca2+ ion (pCa less than 6.5). These phenomena suggest a bi-directional regulation of dephosphorylation of the key proteins by the intracellular messengers cAMP and Ca2+.